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PO~ #l AND ASSOCIATED BMP’s

Pond #i i5an enginee~edwet pond ‘wKlchprovides direct and compensatory 2 yea
control for the on-site area and hdf of the adjacent road rights-of-way, It ako allows safe
conveyance of run-off from the proposed 100year storm for on-site and off-site areas.
As with Pond #2, a storage credit is tken for B~ volumes for the,? year routing. .

The pond length to width ratio is roughly 2 to I to maximize hydraulic travel time, and a
forebay area smdmiddle cell are incorporated into the design to further encourage setig
of sus~nded solids in advance of the main basin area In an effofi to trap as much debris
as possible in the forebay area, the bench bemeen the forebay and the middle wll will
extend almost to the water surface, thus dso offering rutopportunity for a shallow
wetlad pkting area fie top of the knch between the midde cell and the main basin
wiil be Iocamdseveral feet below the permanent pool and will not be discermble at the
surface. Additionrdwetland planting areas will be provided along the ffigea of the
permanent pool, and a safety bench above the permanent water surface elevation wili also
& provided.

Because Pond #l is a wet pond. its therrmdimpact on the stream must be m]tigaeed. h
order to help achieve this, the shoreline of the pond will be forested to provrde shade for
rftepemanent pooi. me low flow intie at thecontrol stmcwe will be reverse sloped to
draw flows from storms up to the 2 year evem horn below the water surface, where
temperatures might be slightiy cooler. These lotiows WIIIbe split in the riser srrrscture
and pnd outflows for storms up to the 1.j iflchevent wiil be directed to CW#j. where
they will be infiltrated. Additional information regarding this mitigation technique is
presented in a subsequent section of this repon. To insure that warm sutiace water does
not leave the pond even for storms slightly in excess of the 2year, the riser h]gh stage
\veim have been located an additional 6 inches above the anticipated ? year water s~f~e.
Further dlemral mitigation for larger storms will inclde shading of the main rlP-=P
outfall channel, and reforestation of the -tern tribu~.

Depressed dissolved oxygen levels can also be a problem within wet ponds. Therefore.
‘anaerator and several fountains will be provided to augment the D.O. levels.

LVa~erquality for the first 1.’of nm.off from impervious areas wtthin ~hePond #l
\\atershed is provided by J variety of BM’s as folIows:
. SF’s ~l?. ~13. and S14 are sanMIters wth OVSII1OWSand underdraim ouefallinginto

the pond. They are redundant with the pemanent pool. and SF#14relies on the
permanent pool for ‘additlo~l water quality. since this facdity is sized for the first l/2
inch of run-oti
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. SF#8 is a pretreatment sand filter which is &d for tbe 1~ inch and is redundant with
adjacent CW#5 which provides itiitmtion for the M 1inch of waff from
impervious areas within the SF#8 drainage ara SF#8 is fed by two spfitters, and has
an inde~rrdent stmctural oveflow.

● CW#5 dso provides tilciertt volume to itil~te the oufflow horn Pond #I for the
1.5 inch Srsirrfdlevmt, ~s is considered to be primarily a tiermai mitigation
practice, although some groundwata rectrargeand redundancy of qtiity treatment
are ~o expeeted.

● cW#3 is a tie ufled itiiltration faciIi&,tith the emergency mtdardrain horn one
cell otstfdling to the top of storage of the subsequent ceil. It is fed by a roofdrain
system, and therefore does not require a pre~~ent component. me emergency
~derdrain is ltied to tie storm drain at the lowest cell.

● CWW is simfiar to CW#3, except that it bas a single cell.
● CW#6 is dso similar to CW’S#3 and M, except that it accepts mmff HornrooRops

md grassed areas via a storm drain iflet. Because no imptious trfic sreas
contribute to its -e area, pretreatment for CW#6 is not necessary.

. me sequence of the l-g of these facilities tiough the storm drain is as fo~ows.
CW#3 and CWM to SF#14. CWM to SF#12.

me effect of these BMP’s on gromrdwatmrechmge is discussed in a subsequent section.
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POND #2 MD AWOCMTED BMP’s

Pond #2 is a natural pond created by the constmction of a roadway cmbmrkment. In
addition to providing direct and compmatory 2 y= control for the on-site area and hrdf
of the adjacent road rights-of-way, it sdsoallows safe conveyance of inn-off from storms
up to the proposed 100 year design event for on-site and off-site drainage arm. A
storage credit is taken at Pond #2 for volume provided in tie BMP’s for the 2 year event.

The etisting groturdwater seeps at the upstream end of Pond #2 area some of cool
baseflow which must be presemed. ~S will be accomplished by tiorestirtg the Pond W
ate% which will help shade the baseflow and minimize therrmd incr-es. Nso, the cool
base flow will be split within the control structure, and a separate vegetated and shaded
outfall wifl be provided to prevent basaflow warming within the main rip-rap orrtffl
ctiel. Additional infomtstion regarding thd mitigation is provided in a
subsequent section oftftis report.

Because Pond #2 is to mmairr in a rtaturd condition, it is desirable to prevent as much
debris as possible from entering the pond through the storm draiiage sytem. To this end,
a fombay and trash rack will be provided upstreamof Pond #2 to intercept the principtd
storm tilrr orstfdl.

Water quality for the first 1”of run-off from imperviousarm within the Pond #2
watershed is provided by a variety of B~’s as follows:

● SF#15 ISa sand filter with an oveflow ~i to the storm drain. Its tmderdrmrris
connected to SF#1 for redundancy. It is fed by a splitter.

● SF#l ISa sand filter with an ovetiow link to the storm drain. It is fed by a splltter,
and its underdram outfalls to the mam stream stem.

● SF#2 is a pretreatment sarrdfilters]zed for 1/2 inch of storage. with m addiuorrd 1”of
storage available in an infiltration trench for redundancyof treatment. It has an
overflow link to the storm drain and is fed by a splltter.

● SF#3 is similar to SF#2. but has a stmctural overtlow independent of the storm drain.
and an underdrain which outfalls directly into the Pond 2 area.

● SF#6 is a sand filter with pretreatment cells to provide some level of redundartcyand
to extend the life of the facdity. It is fed by a splitter and overtlows back mto tie
storm drain v~athe splirrerptp. Its underdraurempties mto Pond#2.

● BR’s #14. #13, #12. #3.zrtd:2 are bloretentlon areas linked to the s~ormdrain system
by their overflows and also by their underdmms. .+11have sP1i~ers.e~cePt for B~~~.

which ISsurface fed.

● BR #4 is s]mdar in design to the aforementioned bioretentlon arezs. but outfdls
~lrectly into the Pond %2area.

● BR #15 is a b]oretent]on facility with underlying Itilltrntlon. [t is surface fed and
conneccedto the storm Jraln by its overtlow and underdrrtin.



I
1
I
I
I
I
1
I
I
1
I
I
I
I
I
I
I
I
I

● BWS #14, #13, #3, and #2 have volumes smiler than 1” over their impewious areas,
but additiond storage volume has been made avai~le at SF#2 to offset this.

● me squence of the litig of B~’s throu~ the storm drain system is SF#15 to
SF#l to SF#2 to SF#6. BW12 to SF#I. BRs#14, #13, #3, and # 2 to SF#2. BW15
to SF#3. No M at BW.

. Future B~’s for the wmmercti area are included-in for pretiary stig
ordy. ~ese are CW#l, CW#2, and BW1. me locadon, nuber, trearment rnetiod,
md method of redticy of these faciliti= may change d-dent on tie fiture tite
kyout and the outcome of additioti hydrogeologic studies.

me effect of tiese B~’s on grormdwtti recharge is demonstrated in a subsequent
section of this report.
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By ins~tion of the attached rainfall data for the period 1984to 1993, it was determined
that 97% of dl storms which fdl in tie hot weather months of May through September
ae 1.5 inch or less. ~is w therefore seleeted ss tie design storm for rh-
@nsiderations.

At Pond #1, the 1.5 inch event was routed and resulted in a ~k OMOWof 0.90 & and
a volume of outflow of 0.54 wft. A Iotiow diversion pipe horn the riser was stied
accordingly wd the required storage vohrme w ereatd at CW#5, where tie ~ volume
w be itilItrated, and the themsd impact Mly mitigated.

me 1.5 inch event was tio routed at Pond #2, where it resulted in no pending and no
OUMOW.~s indicated that diversion of baseflow upstr- of the riser to avoid a warm
pool of empourrdedwater would not k necessary, md in fact wodd be detienti to the
tributary, b-use it wodd deprive the lower reaches of the trib of baseflow. It was
therefore deeided that a baseflow diversion pipe wordd be installed in tie riser, with a
xpmate vegetnted outfall to prevent baseflow heating on riprap.
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While sod boring resdts indi~e tit itilltmtion is not possible at dl B~ lmations, it
has be=incorporated tiere Wer pa=e. me B~’s tich protide grountiater
rwharge through itiltration are SF#2, SF#3, and BM15 in Phme IA and SF#8, CW#3,
CWM and CWM in Phase IB. me folloting dcrdations demonstrate that rhese
facihties oanprovide stilcient recharge to offset the loss due to development. Based an
tie information pratided by the Geotectical Engineer, and the cdctiations presented
hereiw the level of rec@e shodd exceed the 8WAorigtily estimated k the appended
hydregeaiogical report.



I
I
I
1
I
I
1
1
I
I
I
I
I
1
I
I
I
I
I

Two separate dam b~ch scenarios are investigated in this section. me fust situation
will exist during the construction phases of IA and IB, when a tottd of six sediment basins
till be located upetrmnt of the existing Stingtom Road ctdvefi AdditioMy, three of
these basins (m Phase IA) will flso be ltid upstream of Street L and the impact of a
darn breach must be andyxed for this mad as weU. The siteof the Street K breach is tie
fume location of SW Pond W, but dds pnd cannot be used for sediment control
because it is witMn tie stream buffer. Therefore, the riser will not be installed until it is
time to conveti to stormwater management, and during the interim construction phw,
the bmels and pond embbent will function as a typid culvert crowing.

The second dmn breach condition till tiat when Basin 1B is wnverted to stormwater
management antior Pond #2 is complete~ me existing tivert mder StringtuwrrRoad
must akeady be repked by this time, in order for the overtopping at Stigtown Road
due to dam breach to be in tbe acceptable range for a class “a” facitity.

The dam breach amdyaespresentd herein are baaed on the formula Q,R=3.2H”
and demonstrate that the overtoppingat bothK Street and Stringtown Road will not
excd 1.j feet under my scetio.More indepth ~C-2 ties can be presented if
necessary, during the final design of sediment cootrel and stormwater management.
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Pond #2 BW Desi~
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Pond #2 is a natural pond created by the con~tion of a roadway embarrksna~ In
addition to providing direct and mmperrsatory2 yew control for the on-site mea ad tif
oftbe adjacent road rights-of-way, it rdsnallows safe conveyance of run-off from storms
up to tie propsed IW year desi@ event for on-site and off-site drainage areas. A
storage credit is taken at Pond #2 for volume provided in the BMP’s for the 2 year event.

The existing greundwater seeps at the up end of Pond #2am a source of cool
baseflow which must be preserved. This will be accomphshed by afforesting the Pond #2
arc%which will help shade the baseflow md minimim thermal increas~. Also, the cool

bme flow will be split within the control stmctnre, end a separate vegetated and shaded
outfall wi~ be provided to prevent baaeflow warming witi the main rip-rap outf~
channel. Additiod information regarding therrnsdmitigation is provided in a
subsequent section of this report.

Because Pond #2 is to remain in a nawl condition, it is desirable to prevent as much
debris as powible from entering the pond though the storm drainage sytcm. To ti~s end,
a forebay ruraltrash rack will be provided upstream of Pond #2 to intercept the principal
storm drain outfall.

Water qdity for the first 1“of rurr+ff fmm impewious areas within the Pond #2
watershed is provided by a variety of B~’s as fouows:

. SF#l 5 is a sad filter with an ovefflow link to the storm drain. Its underdrsin is
connected to SF#1 for redundancy. It is fed by a splitter.

● SF#1 is a sand filter with an ovefiow ~i to the storm drain. It is fed by a splitter,
and its urrderdreinoutfrdlsto the main strem stem.

● SF#2 is a pretreatment santilter stid for In inch of storage, with an additional 1“of
storage available in an ti!ltradon trench for redundancy of treatment. It has an
overflow link to the storm drain and is fed by a sphtter.

● SF#3 is similar to SF#2, but has a structoraiovefiow independent of the storm drain,
end an underdrnin which outfdls directly into the Pnnd 2 area

● SF#6 is a send filter with pretrcatrrrmt cells to provide some level of redundancy and
to extend the life of the facility. It is fed by a splitter and oveflows back into the
storm dtin via the splitter pipe. Its nnderdram empties into PondM.

● BRs #l 4, #l 3, #12. #3,md #2 are bloretention areas finked to the storm &ain system
by their overflows and also by their rmderdrains.All have sphtters, except for BR#12,
which ISsurface fed.

. BR #4 is similar in design to the aforementionedbioretention era, but outftils
directly into the Pond #2 area.

● BR #l 5 ISa biorctention fscikty with underlying itiltration. It is stiace fed and
connected to the storm drain by its ove~o w and underdmin.
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BR’s #14, #13, #3, and #2 have volumes smaller tbarr 1“ over thti impeMous areas,
but additiomd storage volume has been msde available et SF#2 to offset tis.

me sequence of the l~ig of BMP’s tiugh the storm tin system is SF#15 to
SF#l to SFW to SF#6. B~12 to SF#l. BKW14, #13, #3, and # 2 to SF#2. BW15
to SF#3. No E* at BW.

Fuwe BMP’s for the commcrcid - are included herein for prcfiminery siting
otiy. ~ese me CW#l, CW#2, and BR#l. me lomtiom number, treatient method,
and mhod of rcdundacy of these facilitiw may change depndent on the fiture site
hyout and the outcome of additional hydrogcelogic studi=.

me effect of th~ BWS on groundwater recharge is demonstrated in a subsequent
section of this report.
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PROJE~ CURKSBURG JOB NO: 97005 PAGE

f

SANDFILTER #~

SANDFILTE~

TOTAL DA= ~AC.

IMPERV DA.= ~AC.

Y..IMPERV = 62.5 %

FIRST FLUSH RUN-OFF DEm(R.O.”)= =IN.

VOLUME REQUIRED=IMPERV. D A X R.O.’’/l2= 0.012 AC~.

MIN. S A OF SANDWM GRAVEL WNDOW5W(IMPERV D.A4.IAC )X167= 75.05 SQFT,

SPLITTSR DE=

FLOW RATE REQUIREE(IMPERV D.W640AC ISQMI.)XR OYXIOIOMM= 0.24 CFS

SPLl~R PIPE DIAMETER= ~lN.

CROSS-SECTIONAL AR- OF SPLl~ER PIPE= 0.198 SF

INVERT OF SPLlnER PIPE IN STRUCTURE= m

INVERT OF OUTGOING STORM DRAIN= m

HWD ON SPLITTER=INV. S,D -lNV. SPLl~ER-OIA/2* 0.85 ~.

SPLITTER FLOWRA==O.6WRM OF SPLl~RX(64.4XHWD)0 5= 0.87 CFS


